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Patentee hereby requests expedited issuance of the Certificate of Correction because the 
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DETAILED DESCRIPTION OF THE INVENTION 



The present invention will now be described in detail with reference to a few preferred 
embodiments thereof as illustrated in the accompanying drawings. In the following 
5 description, numerous specific details are set forth in order to provide a thorough 
understanding of the present invention. It will be apparent, however, to one skilled in the art, 
that the present invention may be practiced without some or all of these specific details. In 
other instances, well known process steps have not been described in detail in order to not 
unnecessarily obscure the present invention. 

1 0 Generally, the present patent application discloses a structural design and a method for 

forming LTCC integrated circuit modules that exhibit long thermal cycle fatigue lives after 
being attached to electronic substrates, such as printed circuit boards. The present invention 
thereby greatly increases the utility and value of LTCC modules. 

FIG. 2A is now presented to diagrammatically illustrate the structure of one possible 
1 5 embodiment of the present invention. FIG. 2A is a side plan, cross-sectional view of a portion 
of the bottom ceramic layer 202 of a multi-layered LTCC module 200. To provide an 
additional perspective view of the structure, FIG. 2B illustrates a top plan view of the bottom 
surface 212 of layer 202. As can be seen in FIG. 2A, a conductive trace 204, which is on the 
upper surface 201 of layer 202, is electrically connected to electrically conductive material 
within through-hole 206. Through-hole 206 is a passageway that passes through a substantial 
portion of the layer's thickness. The electrically conductive material within the through-hole 
206 forms via 207. At the end of via 207, opposite conductive trace 204, is formed a catch 
pad 208. A conductive barrier cap 209 is formed in connection to catch pad 208. Barrier cap 
209 forms an intermediate conductive material through which catch pad 209 is connected to 
25 the material forming contact (or solder) pad 210, which is formed on the bottom surface 212 
of layer 202. Barrier cap 209 serves as a barrier that prevents chemical reactions from 
occurring between the material of via 207 and catch pad 208 with the material of contact pad 
210. Layer 202 is typically the bottom layer of a laminate LTCC module. A ring of dielectric 
material 214 is formed on the bottom surface 212 of layer 202 such that the perimeter of the 
contact pad 210 and the portion of the ceramic layer 202 immediately surrounding the contact 
pad 210 is covered by the ring. Within the ring 214 and on the surface of the contact pad 210 
is placed solder material 216. Solder 216 is used to attach the LTCC module 200 to an 
electronic substrate, such as a printed circuit board. It is common to use a lead/tin composite 
material for the solder material 216. Again, FIG. 2B illustrates a plan view of the bottom 
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